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Gold particles with the nanoscale size (gold nanoparticles, Au NPs) are expected
to be the key building blocks for extraordinary active catalysis. The “gold rush”
has generated a considerable variety of research topic in the frontier of catalysis.
Herein, our work focuses on the supported Au NPs for selective hydrogenation /
dehydrogenation. The paper is composed of two parts:
One is highly effective synthesis of gold-carbon nanotube nanohybrid and its
performance for selective hydrogenation reaction.
The novel synthesis of AuNPs nanoparticles(NPs) decorated multiwalled carbon
nanotubes(CNTs) nanobrids, via the spontaneous reduction of Cu ions with
chitosan functionalized CNTs, has been developed. The synergistic effect of
chitosan and carbon nanotube in synthesis of gold-carbon nanotube nanohybrids
were investigated by cyclic voltammograms measurement, combined with various
characteristic techniques, such as SEM/HETEM, XRD and XPS. The present
results reveal that the role of chitosan is not only just to disperse CNTs steadily in
aqueous solution as well as to anchor Au NPs preventing them from
migrating/agglomerating on the carbon nanotubes support, but also to adjust
carbon nanotubes’ reduction potential improving spontaneous deposition of gold
ions.
Inspired by those results, extending work to synthesize non-precious metal
nanoparticles, such as Cu, Ni and Co, decorated CNTs in the presence of
ammonia has successfully done. Characterization of the nanohybrids reveal that
the ultra-small Cu, Ni and Co nanoparticles (approx. 3 nm) were well uniformly
loaded on the surface of CNTs. The addition of ammonia to the suspension (or
dispersed solution) to adjust the pH is responsible for the reduction of Cu ions.
Moreover, reduction of 4-nitrophenol by sodium borohydride in aqueous solution














Another part is preparation of high surface area monodispersed nanoporous silica
and its supported gold catalyst for selective dehydrogenation reaction .
A facile template-free synthetic approach for monodispersed nanoporous silica
nanoparticles via interfacial condensation has been developed for the first time.
The particles synthesized in this work possess a surface area of ca.
530–900m2/g, pore volume of ca. 0.3–0.6 cm3/g, and 4~6nm narrow pore size
distribution.
such nanoporous silica supported gold nanoparticle catalysts display excellent
catalytic performance for the dehydrogenation of formic acid (FA). Under 363K,
Over 1.32wt%Au/SiO2 catalyst, the initial turnover frequency (TOF) for the
decomposition of FA can reach the highest value of 1356 h-1, almost 33 times the
corresponding value (55 h-1) of commercial silica supported gold catalyst, clearly,
our home made silica is quite unique and effective as support for gold catalysts.
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